The genus Eugenia sp. (Myrtaceae) comprises plants with reported antioxidant and antidiarrheal capability among other therapeutic potentials. The aim of this study was to evaluate the antimicrobial activity of essential oil; diuretic and hypotensive activities of aqueous extracts from leaves of Eugenia uniflora. The antimicrobial activity was evaluated . The diuretic and hypotensive activities were evaluated in normotensive Wistar rats by measuring blood pressure and urine flow after received four different concentrations of aqueous extracts (10%, 15%, 20% and 25%). Essential oil inhibited the growth of Candida parapsilosis and Candida albicans with MIC values lower than 14.41 mg/mL, equal to 57.75 mg/mL for Candida krusei. Among antibacterial effect, essential oil inhibited growth with a MIC equals to 153.93 mg/mL for all strains tested, except for Escherichia coli (MIC equals to 307.96 mg/mL. Aqueous extracts showed powerful reductions of the arterial pressure (34% and 31% lower than the control), after administration of 10% and 25% of aqueous extract, respectively. However, the animals that received the aqueous extract at the 15% and 20% concentrations presented a discrete hypotensive effect (20% and 21% lower than control group, respectively) concomitantly to powerful diuretic effect (280% and 91% higher than control group, respectively). These data confirmed the potential biological effect of this species, and represents an important step toward a depth study on the therapeutic properties of this species.
INTRODUCTION
The genus Eugenia sp. (Myrtaceae) comprises 14 species, including Eugenia uniflora Linn. The main chemical constituents present in these plants are triterpenes, tannins, phenolic acids and, rarely, esters, since glycosides and alkaloids. Phytochemical studies of essential oils extracted from leaves of Eugenia neonitida and Eugenia rotundifolia showed that both species had mainly hydrocarbons and cyclic alcohols; E. neonitida presented, in addition, significant amounts of sesquiterpenes in its composition, and E. rotundifolia monoterpenes 1 . Specifics constituents found in E. uniflora are flavonoids, sesquiterpenes, anthocyanin, and saponins. It is well known that the composition of the essential oil in fruits and leaves varies qualitatively and quantitatively, depending on the time of harvest, season and stage of maturity [2] [3] . Commonly known as pitanga, E. uniflora is native to Brazil, and it is well dispersed across the country as well as beyond borders to Uruguay and Argentina. This species has been used for different therapeutic purposes. Several biological and clinical effects associated with this plant have been reported, including: antifungal activity, antidiarrheal, antiinflammatory, antihypertensive, and diuretic, hyperglycemia. and hypertriglyceridemia, inhibitor of DNA polymerase, trypanocidal, antioxidant potential, and anti-Leishmania activity [4] [5] [6] [7] [8] [9] [10] [11] [12] . In the present research, were performed in vitro and in vivo combined experiments with extracts from leaves of Eugenia uniflora, in order to evaluate its essential oil (EO) antimicrobial activities (in vitro), and to evaluate the aqueous extract (AE) diuretic and hypotensive activity (in vivo). The aim of this study is to contribute to the improvement of knowledge about the activity of extracts from leaves of this species, aiming the possibility of future use of its compounds in several purposes.
heat and their respective vials were capped and cooled at room temperature. AE were used immediately after preparation.
Antimicrobial activity: Bacterial strains use were Escherichia coli (ATCC 25922), Pseudomonas aeruginosa (ATCC 27853), Staphylococcus aureus (ATCC 25923), Staphylococcus epidermidis (ATCC 27853), and the yeasts strains included Candida albicans (ATCC 90028), Candida krusei (ATCC 6258) and Candida parapsilosis (ATCC 22019). The antimicrobial activity was evaluated by determination of the minimal inhibitory concentration (MIC) and minimal bactericidal concentration (MBC) for bacteria strains and minimal fungicidal concentration (MFC) for yeasts.
The method of microdilution in microtiter plates was used to determine the minimum inhibitory concentration (MIC) according to Clinical and Laboratory Standards Institute (CLSI) reference method M7-A with modifications for bacteria 16 , and M27-A3 with modifications for yeast 17 . To perform MIC determination a colony of each bacteria strain was inoculated into BHI (brain heart infusion) broth and incubated at 37°C for 24h. From this inoculum, the turbidity was adjusted in 2.5 mL of saline until 0.5 McFarland scale (approximately 1,5x108 CFU/ml).
On a plate containing an inoculum of 1.0 x 10 6 mL bacterial cells diluted in BHI, 100 µL E. uniflora oil was added and then incubated at 37°C for 24h. The MIC determination was carried out by adding 10 µL of the dye 2,3,5-triphenyltetrazolium chloride (TTC), which shows the presence of cellular metabolism by changing color. The MBC (minimum bactericidal concentration) was then performed with the aid of a Petri dish containing Mueller Hinton Agar culture medium; the assay was done incubating for 24h at 37°C, followed by visual reading.
For MFC determination of the essential oil against yeasts, the microdilution technique was employed 18 as follows: isolated colonies of yeasts grown in Sabouraud agar for 24h at 35°C were suspended in saline solution and RPMI liquid plus 2% glucose in MOPS buffer(morpholinopropanesulfonic acid) 0.165M, respectively, so that the final 271 concentration on the inoculum plate was 0.5 to 2.5 x 104 cells/mL.
The antifungal analysis was performed by using the microdilution method on a 96 well plate, where 100 µL of RPMI culture were placed. The visual reading of growth inhibition was done after incubation for 24h at 35°C under stirring, after adding the dye named 2,3,5-triphenyltetrazolium chloride (TTC) 19 . From each well, an aliquot was removed and transferred to Petri dishes containing Sabouraud Agar, which was lately incubated for 24h at 35°C for subsequent reading and determination of the minimum fungicidal concentration (MFC). For the percentage calculation of MIC, MBC and MFC, the density of the essential oil in 0,924g/mL. Diuretic and hypotensive activity measurements: The experimental protocol employed, as demonstrated 20, 21 , was approved by the local Committee of Ethics in Research (process number 013/05). The diuretic and hypotensive activities of the AE were evaluated in normotensive male Winstar rats, weighing 180 ± 32 g.
These animals were submitted to a period of three days for complete adaptation to the bioterium, receiving water and balanced feed ad libitum. After this period, the animals were anesthetized (Hypnol 3%), subjected to tracheotomy, followed by: a) cannulation of the left carotid artery for measuring blood pressure (AP) via a mercury manometer every 15min; and b) urinary bladder to measure the urine flow (V).
The experiments were divided into four phases of 30 min: basal (Ba) and experimental (E1, E2 and E3). Ba point AP was found through the mean of three measurements at 0min, 15min and 30min of stage Ba. After the step Ba, animals received intragastrically (by gavage) 1 mL of distilled water (control group: C) or 1 mL of AE (experimental groups: P10%, P15%, P20% and P25%).
During the experimental phase, determinations were made at 15min, 30min, 45min, 60min, 75min and 90min. The These values were normally distributed (normality test, p<0.10) and showed homogeneity of variance, and have been analyzed by using parametric tests -analysis of variance for repeated measures and Tukey post-test performed by using the SASR software 22 . Data were expressed as mean ± standard deviation and confidence limit set at p<0.05.
Results from the present research showed that the essential oil of E. uniflora, with a density of 0.924g/mL, inhibited the growth of C. albicans, and C. parapsilosis with MIC values lower than 14.41mg/mL (1.56%) while for C. krusei growth inhibition occurred with MIC at 57.75mg/mL (6.25%) level ( Table 1) .
As well as the oil extracted from E. uniflora leaves inhibited growth of all bacteria with MIC of 153.93mg/mL (16.66%) except E. coli that showed a MIC of 307.96mg/mL (33.33%) ( Table 2 ). The MBCs were equal to and greater than 307.96mg/mL for all strains.
In this study, in vivo experiments demonstrated the hypotensive activity of the AE extracted from E. uniflora leaves (Table 3 and Figure 1) .
In group C the AP values after administration of distilled water were not statistically different from AP basal (p> 0.05). However, after the administration of the AE a hypotensive effect was evident. Table 2 shows that 60 min after administration of the AE at 10% concentration, the AP values decreased by 25% compared to baseline, and then reached the lowest level at the end of the experiment at 34% compared to baseline.
In animals treated with the AE at 15% and 20% concentration there was also a hypotensive effect, in comparison to AP basal around 17% and 18% at 60 min, respectively, decreasing of 20% and 21% at 90min, respectively. Animals treated with higher levels (AE 25%) showed a more intense fall in AP, decreasing by 22% at 60min reaching 31% at 90min, compared do AP baseline. 
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Eugenia uniflora extracts
Results from this study show that the Eugenia uniflora present diuretic and hypotensor effect as antibacterial and antifungal capacity. Phytochemical composition of E. uniflora, with ethyl acetate, quercetin and myricetin flavonoids, two hydrolysable tannins and macrocyclic compounds and phenolic eugeniflorins D1 and D2 have been previously detected in leaves is related to its effects 19 . Brazilian flora is quite abundant in natural diuretics compounds and often the action mechanism that promotes such effect is unknown. Plants that alter the body hemodynamic promoting vasodilatation are potentially species with diuretic effect because they can reduce the strength of the afferent arteriole leading to an increase in hydrostatic pressure within the glomerular capillary (PGC). This increase of PGC boosts the effective pressure filtration, the glomerular filtration rate and consequently the urine flow. The diuretic and hypotensive activities of the aqueous extract from leaves of E. uniflora, may be related to the reduction in blood pressure has initiated reductions in renal blood flow and/or glomerular filtration. This fact can explain the absence of the diuretic effect, as expected a reduction in compensatory diuresis in order to attempt to regulate blood pressure. Moreover, the kidney is a major effector organ in maintaining the control on the blood pressure due to the excretion of salt and water and is highly dependent on renal perfusion hemodynamics body 23, 24 . We identified inhibition of growth by means of MIC provided by treatment of strains with essential oil extracted from E. uniflora. The MBCs values corroborated to results obtained by previous study about bactericidal activity of essential oils from leaves of E. uniflora against S. aureus and E. coli 25 . Leaves inhibited growth of S. epidermidis, S. aureus and P. aeruginosa with MIC of 16.66%, except for E. coli that showed a MIC of 33.33%. In a study evaluating the antimicrobial and antioxidant capacity of Eugenia anomala extracts showed no effect against Escherichia coli and Listeria DISCUSSION monocytogenes 26 . A study of the variation in antimicrobial activity by evaluating essential oils extracted from leaves and fruits of E. uniflora, harvested at different maturation stages, according to the authors, the results for Proteus vulgaris, P. aeruginosa, Klebsiella pneumoniae, C. albicans, and Trichophyton menthagrophytes varied depending on the time of the day and season of the year in which the plant was harvested [27] [28] [29] . The authors noted that these differences should be considered in the optimization of the antimicrobial activity of E. uniflora. Pointed out that most samples were inactive against Staphylococcus aureus, Yersinia enterocolitica and Serratia marcescens. In another report, P. aeruginosa bacteria was more sensitive, while T. menthagrophytes was the most sensitive fungi 27 . Antimicrobial capacity of E. uniflora can be explained by the presence of phenolic and other compounds in extracts, as it can destroy the bacterial wall, allowing its entry into cells directly affecting its metabolism 30 Facing that, other studies testing extract of E. uniflora collected in different period of the year could support and consolidate the best time to prepare the extract.
CONCLUSION
The present results show the importance of the E. uniflora, since the evaluation of data of their antimicrobial activity reinforces a potential antibacterial and antifungal effects obtained with essential oil extracted from its leaves against certain bacteria and may represent a source of active ingredients for Candida sp.
In addition, diuretic and hypotensive activities of aqueous extracts of E. uniflora demonstrated the interdependence between the function and renal hemodynamics, through the balance between these effects observed in animals depending on the concentration administered. However, further studies are needed to detail the mechanisms of these pharmacological data.
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Approved in July 2018. Constituintes específicos encontrados em E. uniflora são flavonóides, sesquiterpenos, antocianinas e saponinas. Sabe-se que a composição do óleo essencial em frutos e folhas varia qualitativa e quantitativamente, dependendo do tempo de colheita, estação e estágio de maturidade [2] [3] . Vulgarmente conhecida como pitanga, a E. uniflora é nativa do Brasil, e está bem dispersa por todo o país, além das fronteiras do Uruguai e da Argentina. Esta espécie tem sido utilizada para diferentes fins terapêuticos. Vários efeitos biológicos e clínicos associados a esta planta foram relatados, incluindo: atividade antifúngica, antidiarréica, antiinflamatória, anti-hipertensiva, e diurética, hiperglicemia e hipertrigliceridemia, inibidor da DNA polimerase, tripanocida, potencial antioxidante e atividade anti-Leishmania [4] [5] [6] [7] [8] [9] [10] [11] [12] No presente estudo, in vitro e in vivo, combinados, foram realizados experimentos com extratos de folhas de Eugenia uniflora, com o objetivo de avaliar as atividades antimicrobianas do óleo essencial (OE) (in vitro) e avaliar a atividade diurética e hipotensora do extrato aquoso (EA) (in vivo). O objetivo deste estudo é contribuir para a melhoria do conhecimento sobre a atividade de extratos de folhas desta espécie, visando a possibilidade de uso futuro de seus compostos para diversos fins. Extração vegetal e produção de óleo essencial: A extração do óleo essencial foi realizada utilizando a técnica de hidrodestilação 13 , conforme descrito: 100 g de folhas e 250 mL de água foram colocados em um kitasato de 500 mL e aquecidos à ebulição. O vapor foi conduzido através de um condensador tipo bobina de 75 cm e o óleo foi separado com o auxílio de um funil de separação de 500 mL. A densidade do óleo essencial foi de 0,924g / mL.
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MATERIAIS E MÉTODOS
A informação etnofarmacológica sugeriu que os extratos aquosos (EA) das folhas de E. uniflora (amostra voucher 7.240) devem ser preparados pelo método de decocção 14 . A fim de preparar os extratos aquosos a 10%, 15%, 20% e 25% de concentrações, amostras de plantas de 1,0, 1,5, 2,0 e 2,5 g, respectivamente, foram fervidas em 10 mL de água destilada. O material vegetal foi mantido em contato com água destilada até seu ponto de ebulição 15 . Imediatamente após atingir a temperatura de ebulição, as soluções foram removidas do calor e seus respectivos frascos foram tampados e resfriados à temperatura ambiente. EA foram utilizados imediatamente após a preparação. 17 . Determinação da CIM, uma colônia de cada cepa bacteriana foi inoculada em meio BHI (brain heart infusion agar) e incubada a 37 ° C por 24h. A partir deste inóculo, a turvação foi ajustada em 2,5 mL de solução salina até 0,5 escala McFarland (aproximadamente 1,5 x 108 CFU / mL).
Numa placa contendo um inóculo de 1,0 x 10 6 mL de células bacterianas diluídas em BHI, foram adicionados 100 µL de óleo de E. uniflora e depois incubados a 37°C durante 24 h. A determinação da CIM foi realizada pela adição de 10 µl do corante cloreto de 2,3,5-trifeniltetrazólio (TTC), o qual mostra a presença do metabolismo celular pela mudança de cor. O CBM (concentração bactericida mínima) foi então realizado com o auxílio de uma placa de Petri contendo meio de cultura Mueller Hinton; o ensaio foi realizado incubando por 24h a 37 ° C, seguido de leitura visual. Para a determinação do CFM do óleo essencial contra leveduras, a técnica de microdiluição empregada foi 18 : colônias
Avaliação do efeito antimicrobiano, hipotensivo e diurético de extratos de
Eugenia uniflora isoladas de leveduras cultivadas em ágar Sabouraud por 24h a 35ºC foram suspensas em solução salina e RPMI líquido mais 2% de glicose em tampão MOPS (morfolinopropanosulfônico ácido acético) 0,165 M, respectivamente, de modo que a concentração final na placa de inóculo foi de 0,5 a 2,5 x 104 células / mL. A análise antifúngica foi realizada usando o método de microdiluição em uma placa de 96 poços, onde 100 µL de cultura RPMI foram colocados. A leitura visual da inibição do crescimento foi realizada após incubação por 24 horas a 35 ° C, sob agitação, após a adição do corante denominado cloreto de 2,3,5-trifeniltetrazólio (TTC) 19 . De cada poço, uma alíquota foi removida e transferida para placas de Petri contendo Ágar Sabouraud, que foi recentemente incubado por 24h a 35 °C para posterior leitura e determinação da concentração fungicida mínima (CFM). Para o cálculo percentual de CIM, CBM e CFM, a densidade do óleo essencial foi 0,924g / mL.
Medidas de atividade diurética e hipotensora: O protocolo experimental empregado, conforme demonstrado 20, 21 , foi aprovado pelo Comitê de Ética em Pesquisa local (processo número 013/05). As atividades diurética e hipotensora do EA foram avaliadas em ratos Wistar machos normotensos, pesando 180 ± 32 g. Esses animais foram submetidos a um período de três dias para completa adaptação ao biotério, recebendo água e ração balanceada ad libitum. Após esse período, os animais foram anestesiados (Hipnol 3%), submetidos à traqueotomia, seguida de: a) canulação da artéria carótida esquerda para aferição da pressão arterial (PA) por manômetro de mercúrio a cada 15min; e b) bexiga urinária para medir o fluxo de urina (V). Os experimentos foram divididos em quatro fases de 30 min: basal (Ba) e experimental (E1, E2 e E3). O ponto Ba para PA foi encontrado através da média de três medidas a 0min, 15min e 30min do estágio Ba.
Após o passo Ba, os animais receberam intragastricamente (por gavagem) 1 mL de água destilada (grupo controle: C) ou 1 mL de EA (grupos experimentais: P10%, P15%, P20% e P25%). Durante a fase experimental, as determinações foram feitas aos 15min, 30min, 45min, 60min, 75min e 90min. Os resultados
RESULTADOS
Os resultados da presente pesquisa mostraram que o óleo essencial de E. uniflora, com densidade de 0,924g / mL, inibiu o crescimento de C. albicans e C. parapsilosis com valores de CIM inferiores a 14,41mg / mL (1,56%), para C. krusei a inibição do crescimento ocorreu com CIM no nível de 57,75mg / mL (6,25%) (Tabela 1). Assim como o óleo extraído de folhas de E. uniflora inibiu o crescimento de todas as bactérias com CIM de 153,93mg / mL (16,66%), exceto E. coli, que apresentou CIM de 307,96mg / mL (33,33%) (Tabela 2). Os CBMs foram iguais e superiores a 307,96 mg / mL para todas as cepas.
Neste 
DISCUSSÃO
Os resultados deste estudo mostram que a Eugenia uniflora apresenta efeitos diuréticos e hipotensores bem como capacidade antibacteriana e antifúngica. A composição fitoquímica de E. uniflora, é acetato de etila, quercetina e flavonóides de miricetina, dois taninos hidrolisáveis e compostos macrocíclicos e as eugeniflorinas fenólicas D1 e D2, que foram previamente detectadas em folhas, e estão relacionadas aos seus efeitos 19 . A flora brasileira é bastante abundante em compostos diuréticos naturais e muitas vezes o mecanismo de ação que promove esse efeito é desconhecido. Plantas que alteram a hemodinâmica do corpo promovendo a vasodilatação são potencialmente espécies com efeito diurético, pois podem reduzir a força da arteríola aferente levando a um aumento da pressão hidrostática dentro do capilar glomerular (PGC). Este aumento de PGC impulsiona a filtração de pressão efetiva, a taxa de filtração glomerular e consequentemente o fluxo de urina.As atividades diurética e hipotensora do extrato aquoso das folhas de E. uniflora, podem estar relacionadas à redução da pressão arterial, que iniciou reduções no fluxo sanguíneo renal e / ou filtração glomerular. Este fato pode explicar a ausência do efeito diurético, como esperado uma redução na diurese compensatória, a fim de tentar regular a pressão arterial. Além disso, o rim é um importante órgão efetor na manutenção do controle da pressão arterial, devido à excreção de sal e água, e é altamente dependente da perfusão hemodinâmica renal no organismo 23, 24 . Identificamos a inibição do crescimento por meio da CIM proporcionada pelo tratamento 27 . A capacidade antimicrobiana de E. uniflora pode ser explicada pela presença de compostos fenólicos e outros compostos em extratos, pois pode destruir a parede bacteriana, permitindo sua entrada nas células afetando diretamente o seu metabolismo 30 . Diante disso, outros estudos que testaram o extrato de E. uniflora coletados em diferentes períodos do ano puderam apoiar e consolidar o melhor momento para preparar o extrato.
CONCLUSÃO
Os presentes resultados mostram a importância da E. uniflora, uma vez que a avaliação de dados de sua atividade antimicrobiana reforça os potenciais efeitos antibacterianos e antifúngicos obtidos com o óleo essencial extraído de suas folhas contra certas bactérias e pode representar uma fonte de princípios ativos para Candida sp.
Além disso, atividades diuréticas e hipotensoras de extratos aquosos de E. uniflora demonstraram a interdependência entre a função e a hemodinâmica renal, através do balanço entre estes efeitos observados em animais dependendo da concentração administrada. No entanto, mais estudos são necessários para detalhar os mecanismos desses dados farmacológicos.
